Obeso et al reported that simple motor tics in Tourette's syndrome were not associated with premotor potentials, which were present when patients mimicked their tics voluntarily, suggesting that spontaneous tics were not generated in the same manner as voluntary movements. Five patients with simple motor tics were studied using a similar paradigm. Premotor potentials were examined during spontaneous tics and during voluntary imitation of the tics. All patients had premotor negativity with the voluntary movements. As in the study of Obeso et al, spontaneous tics were not preceded by premotor potentials in three patients. However, premotor negativity was present with spontaneous tics in two patients and resembled the NS' segment of the premotor potential seen with self paced, voluntary movements. A similar premotor potential pattern has been reported with voluntary movements performed in response to external triggering stimuli. In patients with Tourette's syndrome, the eliciting signals could be internal sensations.
Simple motor tics may be preceded by a premotor potential Barbara Illowsky Karp, Simone Porter, Camilo Toro, Mark Hallett Abstract Obeso et al reported that simple motor tics in Tourette's syndrome were not associated with premotor potentials, which were present when patients mimicked their tics voluntarily, suggesting that spontaneous tics were not generated in the same manner as voluntary movements. Five patients with simple motor tics were studied using a similar paradigm. Premotor potentials were examined during spontaneous tics and during voluntary imitation of the tics. All patients had premotor negativity with the voluntary movements. As in the study of Obeso et al, spontaneous tics were not preceded by premotor potentials in three patients. However, premotor negativity was present with spontaneous tics in two patients and resembled the NS' segment of the premotor potential seen with self paced, voluntary movements. A similar premotor potential pattern has been reported with voluntary movements performed in response to external triggering stimuli. In patients with Tourette's syndrome, the eliciting signals could be internal sensations. We repeated the paradigm of Obeso et al8 to see if we could confirm their findings and to determine if the presence or absence of a premotor potential corresponded to the patients' inner perception of their tics as voluntary or involuntary movements.
Patients and methods

PATIENTS
Eleven patients were studied. Ten patients met DSMIIIR criteria for Tourette's syndrome; one patient had chronic motor tics of adult onset. All patients had at least one simple repetitive tic involving a limb which was chosen for study. No patient was taking medication at the time of study. The study was approved by the clinical research subpanel and all patients gave written informed consent. At the time of initial evaluation, the patients answered a series of questions about their perception of their tics.
METHODS
Patients were seated comfortably in a chair with their eyes open. They were asked to avoid blinking, to keep their eyes focused on a spot about 1-5 metres away, and to allow the limb tics to occur; 150-200 spontaneous tics were recorded over a period of about one hour with brief rests every 10 minutes. After a 10 minute break, subjects were asked to imitate their limb tics as closely as possible, initiating a new movement every 5-10 seconds. They were instructed to indicate when spontaneous tics arose during the period of imitation. About 150 movements were recorded in a one hour session with brief rests every 10 minutes.
The EEG was recorded with electrodes placed according to the conventional [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] system. In three patients, gold plated Grass electrodes were applied with collodion; in the others, the EEG was recorded with an electrode cap (Electro-cap Corp) containing tin electrodes. All EEG channels were referenced to linked ears. The EEG was filtered with a band pass of 0-1-30 Hz and electrode impedance was less than 5 kOhm. The EOG was recorded with the same parameters as the EEG with one electrode above the outer canthus of the right eye and one below the outer canthus of the left eye. The EMG electrodes were placed on the muscle most active in the limb tic. The EMG signal was filtered with a band pass of 100-1000 Hz.
In three patients, the EMG data were rectified on line and fed into a Schmidt triggering device set to trigger at the EMG burst onset. Three-second epochs consisting of a two-second premovement and a one-second postmovement interval were digitised with a sampling rate of 100 Hz and stored on a PC for later off line analysis. In the remaining eight patients, the EEG was digitally sampled and recorded continuously with Synamp amplifiers and Neuroscan software (Neuroscan Inc, Herndon, Virginia) for off line epoch selection and averaging.
For analysis of tracings from the Neuroscan system, four-second epochs of EEG consisting of a three-second premovement and a onesecond postmovement segment were selected and aligned on the EMG onset. The amplitude of the potentials were measured from a baseline through the first second of each epoch. For the patients who were recorded on the PC, the baseline was defined as the mean amplitude during the interval from -2000 to -1500 ms with respect to EMG onset. Artifact free epochs were aligned on the rectified EMG burst onset with the methodology proposed by Barrett et 
SPONTANEOUS TICS
Premotor potentials accompanied spontaneous tics in two of the five patients ( figure) . In patient 1, negativity at CZ began at -451 ms and reached a maximum amplitude of -156 ,uV at 20 ms before the EMG burst. The negativity was maximal centrally and contralateral to the movement. An early bereitschaftspotential could not be identified. The premotor potential with this patient's spontaneous tics was similar in latency and topo- 
